Abstract: Diabetes care is in disarray mainly due to a lack of consensus among professionals in the diagnosis and management of diabetes. The most common trend is the use of HbA 1 c (glycosylated hemoglobin) above 6.5% in making the diagnosis of diabetes. Similarly, the most common prescription written for treatment of diabetes is metformin, 500 mg to 1000 mg twice daily. FBG (Fasting blood glucose) above 126 mg/dL is a common accompaniment of HbA 1 c, but 2hPPG (2-h postprandial glucose) or 4-h oral glucose tolerance tests are not included in the diagnosis of diabetes. In the early stage of diabetes or impaired glucose tolerance associated with obesity, FBG or HbA 1 c may be useful, but with rising FBG or HbA 1 c despite dual or triple oral antidiabetic therapy, 2hPPPG becomes the mainstay to determine the severity of diabetes and the need for initiation of insulin therapy. It is needless to underscore that 2hPPG relates to outcome measures such as cardiovascular disorders, nephropathy and death. Thus the cornerstone of therapy when 2hPPG is above 200 mg/dL (≥ 11.1 mmol/L) is insulin with a goal to reduce the risk of complications. There is no or only subtle evidence that oral antidiabetic agents will affect 2hPPG or reduce the risk of complications of diabetes. Therefore, the optimal goal of therapy in diabetes is not limited to merely glycemic control, but the intent of glycemic control which is prevention of diabetes complications.
Introduction


Diabetes mellitus or diabetes is the biggest challenge in current medical practice. Challenge means utmost attention is required by the professionals for the most important task in diabetes care, which is prevention of complications of diabetes, namely: blindness, amputation of toes or legs, kidney failure and dialysis, heart attack and sexual dysfunction. Cure of diabetes is far-fetched, but prevention of the complications is attainable.
Prevention of the complications is also essential because they are disabling and the cost involved to treat the complications is enormous. Importantly, this enormous cost of treating diabetes complications is imposing an excessive burden economically on the society worldwide.
Diabetes, like high blood pressure, is a silent disease-in particular, in adults-and the damage caused to the organs by high glucose levels is an insidious process. Thus the damage remains undetected for a long time and manifests severely in late stage. The damage caused by high glucose to the organs is fairly uniform, both in children and young adults, and in older adults and the elderly. However, symptoms of diabetes can be explosive in children and young adults due to polyuria (visiting bathroom every few minutes), polydipsia (excessive thirst), and rapid loss of weight. On the other hand, manifestations can be very subtle in older adults. Adults often do not know they have diabetes until symptoms manifest due to the damage to an organ. Some of the symptoms, not in any order, are urinary retention, inability to obtain penile erection, decreased vision, chest pain, protein in urine, or decreased kidney function found on routine physical examination, recurrent urinary tract infection, non-healing foot ulcer, or discoloration of a foot or toes. In fact, diabetes is often detected for the first time in patients brought into the emergency room of a hospital for chest pain.
Controversies Affecting Care
The controversies concern diabetic nephropathy versus other complications of diabetes. Numerous studies in the past have confirmed that tight glycemic control with multiple insulin injections prevent microvascular and macrovascular complications of diabetes [1] [2] [3] [4] [5] . From these studies, it is evident that glycemia above the normal range of glucose (70-99 mg/dL (3.8-5.5 mmol/L) can be injurious to microvascular system. Since high glucose bathes the entire vascular system involving all organs, the injury is likely to be uniform in all organs. Our cell culture studies using normal glucose of 90 mg/dL (5 mmol/L) and high glucose of 540 mg/dL (30 mmol/L) by treating vascular endothelial cells show no damage or severe damage, respectively [6] . Our cell culture studies also revealed that addition of insulin along with high concentration of glucose abrogated the damage. Thus we developed a hypothesis from our cell culture studies which is as follows: Damaged endothelial cells shed off into the ↓ Capillary lumen ↓ Calcification of necrotic tissue with occlusion of capillary lumina ↓ Ischemia of the organ. This is a slow ischemia giving rise to fibrosis. In the kidney, glomerular sclerosis and interstitial fibrosis give rise to chronic renal failure and end stage renal disease. In the heart, coronary artery occlusion gives rise to angina. In the extremities, foot ulcer and gangrene supervene. In the retina, microaneurism is formed. Therefore our cell culture studies have permitted us to develop a unified theory which is similar to other authors [7] to explain all diabetic complications. Therefore, if we can agree with unified theory, our focus will be directed to control hyperglycemia to mitigate the complications.
It is intriguing to think why glucose at a high level-for instance, ≥ 200 mg/dL (≥ 11.1 mmol/L)-causes damage to the organs, whereas the similar glucose at a normal level does not. Therefore, an important question can be asked: If glucose, in and of itself, has any direct effect in causing the tissue damage or whether a high level of glucose does so by altering cellular functions. To answer that question, many theories were proposed and tested but not applied. However, a plausible mechanism of cellular injury is inhibition of glutathione pathway by high glucose environment. Excessive number of oxygen-free radicals produced by reduced glutathione could play an important role in widespread organ damage in diabetes [8] . In our laboratory, cultured endothelial cells were treated with an inhibitor of glutathione, buthionine sulfoxamine, which showed endothelial cell damage similar to that induced by high glucose [9] , thereby supporting glutathione inhibition theory in the pathogenesis of glucose-induced endothelial cell damage.
Although the exact mechanism with regard to organ damage caused by high glucose levels is yet to be unraveled; as of now, we know for sure that sustained elevation of blood glucose level ≥ 200 mg/dL (≥ 11.1 mmol/L) unequivocally causes organ damage producing a gamut of complications. These complications, which were stated earlier, are seen every day in doctors' offices and hospitals; and they are increasing in numbers. Why are these complications seen in increasing numbers? Because too many controversies surround the treatment of the fundamental pathophysiology of diabetes, which is the uncontrolled hyperglycemia.
Distortion in the Paradigm of Diabetes Therapy
Diabetes is defined by elevation of blood glucose higher than 200 mg/dL (> 11.1 mmol/L) in a post-meal glucose challenge or oral glucose tolerance test [10] , and is associated with deficient insulin production or deficient insulin response to glucose challenge. Thus the logical treatment of diabetes is insulin rejuvenation. But that is not happening because of the distortion in the method of treatment of diabetes. There are currently two forms of this distortion in diabetes management, resulting in increased morbidity and mortality in diabetes.
Distortion #1. Prevalence of oral antidiabetic agents. As soon as diagnosis of diabetes is made in the office or clinic, the typical sequence of events is a prescription of metformin 500 mg PO twice daily increasing to 1,000 mg twice daily if the FBG (fasting blood glucose) is not brought under control or more commonly, if HbA1c (glycosylated hemoglobin) is not less than 7%. Thereafter, glyburide, 10 mg PO twice daily or pioglitazone 15-30 mg twice daily is added to promote glycemic control. Now the incretin is on the horizon. A common prescription is a DPP-4 inhibitor. When the glucose levels are still elevated despite dual or triple therapy and/or the patient develops a complication such as foot ulcer, chest pain suggestive of coronary artery disease, or decreased kidney function, they are advised to start an insulin therapy, most commonly a nightly dose of Glargine insulin.
An important question is why is the insulin initiated so late in the treatment? This was the topic of a symposium in the 4th World Congress of Controversies in CODHy (Consensus in Diabetes, Obesity and Hypertension) held in Barcelona, Spain during November of 2012. Distortion #2. There are several factors in this distortion which impair glucose control and increase the risk of developing complications. These factors are:
(1) Gaps in knowledge of which glycemic parameters is important in achieving glycemic control with a goal to prevent diabetic complications. There is no consensus in the validity of FBG, 2hPPG (2-h postprandial blood glucose), and HbA 1 c in glycemic control [11] ;
(2) Most studies have used HbA 1 c to reveal glycemic control but did not focus on outcome measures; (3) Outcome measures have focused on cardiovascular disorders consisting of myocardial infarction or death associated with 2hPPG ≥ 200 mg/dL [12] [13] . Even DECODE study has shown that risk of cardiovascular death increases threefold as 2-h post challenge glucose levels increase from 54 mg/dL to 199 mg/dL, although these readings are in the non-diabetic range (Fig. 1) ; (4) There is a paucity of data on the relationship between 2hPPG and renal function changes. However, a single study from Italy confirmed that 2hPPG greater than 200 mg/dL and HbA 1 c above 8% (established diabetes) is closely linked to rapid decrease in GFR, whereas a 2hPPG of less than 200 mg/dL and HbA 1 c below 8% is associated with trivial or no change in GFR [14] . Our data are consistent with the report from Italy, and in addition our data show that there is a poor correlation between HbA 1 c and renal function parameters [15] . Other studies have shown that reduced 2hPPG is strongly associated with reduction in retinopathy and nephropathy [16] .
Despite the great importance of 2hPPG asserted in the outcome measures of cardiovascular disorders, and albeit some importance in renal failure, HbA 1 c continues as the standard test for evaluation of diabetes control in most studies whether in clinics or offices.
An apparent reason for this solidarity is a commercial bias because most oral antidiabetic agents reduce HbA 1 c [17] . There is slight, or no evidence that oral antidiabetic agents affect 2hPPG; (5) Occasional studies showed that use of metformin alone or metformin in combination with insulin in Type 2 diabetes reduced the risk of myocardial infarction [18] . However, this finding was refuted by another study wherein 390 patients treated with insulin were assigned to randomly receive metformin or placebo. The primary endpoints were aggregate of microvascular and macrovascular morbidity and mortality. Metformin improved glycemic control and reduced insulin requirements but did not reduce primary endpoints [19] .
Major Distortion and Worst Controversy in Therapy of Diabetes
Treatment of Proteinuria
A major distortion and the worst controversy lie in the management of diabetic nephropathy and renal failure. Diabetic nephropathy is manifested by no to heavy proteinuria depending on the duration of the history of diabetes, adequacy of glycemic controls, and therapy used to achieve glycemic controls. In general, the longer the duration of uncontrolled hyperglycemia, in particular glycemic level consistently above 200 mg/dL (≥ 11.1 mmol/L), and no insulin rejuvenation, the more likely heavy proteinuria will be found. Most commonly diabetes patients reveal 1+ to 2+ dipstick proteinuria or quantitatively less than 500 mg 24 h proteinuria. This mild to moderate level of proteinuria has slight or no adverse effect on renal function [20] .
However, a previous study swung the pendulum from glycemic control to minimal proteinuria (microalbuminuria) control in diabetes. This rat study showed that hyperglycemia causes hyperfiltration, and hyperfiltration is associated with microalbuminuria and glomerulosclerosis. They hypothesized that by reducing microalbuminuria with ACEI (angiotensin converting enzyme inhibitors), glomerulosclerosis or diabetic nephropathy will be mitigated [21] . Thereafter a clinical study was done in which diabetes patients were treated with the ACEI captopril and found doubling of serum creatinine in a fewer captopril treated versus the control group. The HbA 1 c levels were above 11% in both groups. 2hPPG levels were not provided and whether these patients were treated with insulin was not stated. Thus this study showed fewer captopril treated patients developing ESRD (End Stage Renal Disease) revolutionized microalbuminuria as a standard test for diabetes and therapy with ACEI drugs is a standard of care in diabetes [22] .
In the current day practice, glucose control, which is fundamental to prevention strategies, has taken the back seat; whereas, ACEI and ARB (angiotensin receptor blocker) drugs, have taken the forefront in the marketplace. Given the widespread consensus of ACEI/ARB as the renoprotective drugs, insulin rejuvenation is considered an old fashioned therapy. This trapped position of glucose control-combined with the deceptive consensus of ACEI/ARB as a frontier therapy of diabetes-has resulted in increased incidence of amputation, ESRD and opening of growing numbers of private dialysis clinics to treat the ESRD patients. All these are lucrative for the professionals and the industry, but tragic for the patients and their families.
Most patients who develop ESRD are automatically started on dialysis therapy, even though they are asymptomatic and exhibit no fluid, electrolytes or acid-base disorders. Maintenance dialysis therapy prolongs survival, but this survival is less than optimal associated with more time in hospitals than at home [23] , and the expenditures from taxpayer financed programs and personal insurance are far out of proportion to the quality of survival. For instance, dialysis therapy in the USA is exhausting Medicare and Medicaid budgets, leaving fewer dollars for the prevention strategies. Further, progressive physical burden and mental anguish imposed on the loved ones and the demands of in-home care associated with pre-and post-dialysis treatments are detrimental to the family. Combining all of these adverse outcomes, a serious question can be raised about the overall benefit of chronic dialysis therapy in diabetes [23] .
On the other hand, ESRD is largely preventable by adequate control of hyperglycemia (glucose level of < 200 mg/dL or < 11.1 mmol/L) by intensive insulin therapy implemented early in the course of diabetes and control of hypertension by antihypertensive therapy without the use of ACEI/ARB drugs. It is needless to underscore that ACEI/ARB drugs are not renoprotective [24] .
Therapy by Oral Antidiabetic Agents
Oral antidiabetic agents are good in lowering fasting glucose but practically ineffective in lowering postprandial glucose surge. At least, no evidence exists to that effect. Postprandial glucose surge does not necessarily cause any unusual symptoms immediately, thus not alerting the patients or the professionals to take any action. However, patients who home monitor the glucose levels regularly find out that their glucose is not under control with oral antidiabetic drugs which leads to emergency rooms visits, or consultations with another doctor to get advice for a different, albeit better treatment, for good glucose control.
Since postprandial glycemic surge does not produce symptoms and the fact that patients refuse to take insulin because of fear of injections, professionals and pharmaceutical companies are at an advantageous position to exploit the ignorance of the patients with regard to the seriousness of uncontrolled hyperglycemia. Hence, it has become a standard practice to prescribe multiple oral antidiabetic agents to keep HbA1c at 6.5% or less [25] thereby making the patients happy with a false sense of security, and return again and again to their doctors' offices. Preaching treatment with insulin again and again carries a distinct risk for the doctors of losing the patients, and hence the income.
What can we do to overturn the current practice of diabetes care and treat patients appropriately to ensure a successful journey to control of diabetes and not a crash, somewhere in the middle of the trip, as is happening now with amputation, ESRD or heart attack? Here is one idea to that effect: Patients who have understood that good glucose control with insulin is permissive of a healthy life can be considered as a significant part of prevention strategies. Therefore, prevention strategies comprise:
(1) Group therapy through volunteerism of insulin-treated patients who are doing well for other patients who have refused home monitoring of glucose and to take insulin injections. It will be an innovative step in order to increase the number of patients to take insulin and keep glucose under control.
It is like a clinical trial except diabetic patients who are taking insulin will act as counselors to the patients who have refused to take insulin to make them understand how uncontrolled diabetes can jeopardize their life and how well-controlled diabetes with insulin therapy can permit them to live a healthy life. The volunteerism is attainable and will be the least expensive, albeit the most profitable, part of diabetes care. This approach is also likely to reduce the rate of intentional insulin omission [26] ; (2 
Conclusions
It is evident from the preponderance of literature that more attention is paid to HbA 1 c levels than to any other parameter related to diabetes control. This is regrettable as our own studies and many others have shown that when 2-hour postprandial glucose is used as the leading measurement for glycemic control in conjunction with insulin injection treatment over oral antidiabetic agents, the outcome measurements are greatly improved. Renal function in particular remains stable and in many cases, is improved [27] . Cardiovascular disorders may also be forestalled with use of insulin therapy over oral antidiabetic drugs [18] .
Perhaps the most important point to make in this commentary is that the physicians and the patients must work hand in hand. It is the physician's responsibility to encourage insulin therapy either when diabetes is first diagnosed or promptly when oral therapy fails, thereby avoiding beta cell exhaustion and death [28] . This will ensure stability of metabolic control and reduce complications related to metabolic abnormalities, which will translate into improved overall health, improved quality of life with decreased comorbidities, and a longer life expectancy [28] .
